Purpose: To show that the concept of "brain death" is a purely utilitarian construct which does not have adequate medical foundation.
writer's). Hence, it is deduced that "bdps", are not cadavers but patients in deep apneic, probably irreversible coma, in whom the maintenance of circulation permits the continued cellular and organ system function, preventing the onset of the process of disintegration (Taylor, 1997) .
Furthermore, very elucidating, in the context of "BD", are the comments of the president of the above Harvard Committee, Professor Henry Beecher, who would write that: a) "Death is defined at different levels: mental death, spiritual death and social death" ... At any level we choose to define death, it is an arbitrary decision" (Beecher ad Dorr, 1971) . Furthermore, H. Beecher defines life as the ability of man to communicate with others. The position of H. Beecher becomes even clearer when he takes the view that "to live is to function" Beecher, (Beecher, 1968) and b) "The social motivation of saving human life with transplantations is a good and sufficient reason to draw this line (that is to define death) in brain death" (Beecher and Dorr, 1971) . When one examines closely the consequences of the arbitrary "social construct" (Taylor, 1997) , that of "BD", comes across the existence of additional slippages, as discussed below. (Truog and Robinson, 2001 ).
Problems Concerning the Criteria for "BD" Determination

Truog and Robinson would soundly write in 2001 that in the absence of a world consensus on the definition of human death, it is difficult-really impossible-to be diagnostic patterns
a. Criteria of the Ad Hoc Harvard Committee for "BD" determination
The criteria for the determination of "BD" according the Ad Hoc Committee of Harvard were drawn by Professor Raymon Adams and included the permanent state of complete unreceptivity and complete unresponsivity. By complete unreceptivity was meant all stimulus effects (whether excitatory, reflexive, cognitive, or other functions on the organism. By complete unresponsivity was meant all responses whether brainstem, spinal or cerebral in origin, including respiration (Adams, 2001) . The basic diagnostic clinical criteria for the diagnosis of "BD", according to the above Harvard Committee, were the non responsive coma -even in the most painful stimuli-the lack of spontaneous movements, apnea after disconnection from the ventilator for 3 min and absence of reflexes with emphasis on the reflexes of the brainstem. It should be emphasized that any spontaneous movements and any reflexes, either of the CNS or the spinal cord, should be absent in the state of "BD" (Ad hoc committee of the Harvard Medical School, 1968).
The authors of the largest study that has been conducted in the US for "BD" (NINCDS study) indicate that "BD" is a concept without precise clinical or pathological basis and therefore the diagnostic criteria are arbitrary (Walker and Molinari, 1980) . The term "BD", according to the authors of NINCDS study never acquired a precise clinical or pathological basis. As a result, arbitrary standards that were considered essential for the diagnosis of cerebral death were set up… the inadequacies of which became obvious when patients meeting these criteria survived (Walker and Molinari, 1980) . Comment 1. The criteria of the Ad Hoc Harvard Committee for "BD" determination are compatible with total loss of the functions of the whole nervous system (though, without any reliable proof that this loss is definitively irreversible) but not with the biological death of man.
b. Criteria of Minnesota and of English School for "BD" determination
According to the criteria of Minnesota (absence of brainstem reflexes), the patient may be pronounced as "brain dead" on the basis of the findings from the clinical bedside examination and the clinical judgment, (Mohandas and Chou, 1971 ).
The absence of brainstem reflexes were also used as criteria for establishing the diagnosis of "BD" by two successive decisions, in 1976 and 1979, in the UK (Pallis, 1982) . It is worth noting to be underlined the following logical error; that is that the same medical tests, which were used for prognostic reasons were lately used as diagnostic, that is, that the patients were already dead (Pallis, 1982) .
Comment 2. The equation of the alleged total loss of the brainstem functions to the biological death of man is illogical since in the seriously injured brainstem the maintenance of circulation (using the appropriate life-sustaining therapy) permits the continued cellular and organ system function, preventing the onset of the process of disintegration (Taylor 1997) . More disturbing, unreasonable and clinically dangerous is the logic error of identifying prognosis with diagnosis.
c. Criteria of the USA Committee (1981) for "BD" determination According to the "uniform" definition of death, it may be diagnosed using either the cardio-pulmonary criterion or by using the neurologic criterion (Guidelines for the determination of death, 1981).
Committee in the fact that according to President's Committee (1981) the activity of the Peripheral Nervous System as well as the reflexes of the spinal cord may persist in the state of "BD" (Guidelines for the determination of death, 1981) .
The warm supporter of the concept of "BD", Professor of Neurology James Bernat, acknowledges that large areas of the cortex and other anatomical structures of the brain cannot be evaluated with bedside neurologic examination because of the destruction of the ascending reticular formation of the brainstem, (Bernat, 1992) .
Comment 3. It is deduced that the invention of the reduction of the criteria for "BD" determination occurred when spinal cord reflexes and spontaneous movements were later observed in "bdp s ".
d. The question of irreversibility of the loss of CNS functions in "brain dead" patients The great problem concerning the above definition of death according to the neurological criterion is that "There is insufficient evidence to determine the minimally acceptable observation period to ensure that neurologic functions have ceased irreversibly" (Wijdicks et al, 2010) . It should be reminded that irreversibility is a sine qua non condition for the diagnosis of "BD".
Comment 4. The most important prerequisite (for all sets of criteria) for the diagnosis of "BD" -irreversibilityis not met; thus, the diagnosis of "BD" is unfounded.
e. The use of laboratory tests in the diagnosis of "BD"
The representative of AAN argues that the clinical neurologic examination remains the standard for the determination of brain death ]. In the same line of reasoning the American Professor of Neurology James Bernat claimed that this diagnosis is safely made by clinical only criteria; however, fourteen years later (2006) he admitted that "BD" diagnosed according to the clinical criteria established by the American Academy of Neurology is incomplete. Furthermore, the latter reconsidered his previous view and admitted that, in order to diagnose "BD", it is necessary to use also a laboratory test which is suitable for the demonstration of the definite cessation of all intracranial circulation (Bernat, 2006) . However, it is also noteworthy the fact that there have not been criteria developed by the neuroradiological Societies for the diagnosis of "BD" [Wijdicks (b), 2001 ].
Comment 5.
Since it is not feasible to be examined most of the parts of the brain by clinical bedside examination, the diagnosis of "BD" is unfounded.
f. Are the established criteria for the diagnosis of "BD" properly used?
The representative of the AAN conducted two research studies with his colleagues in order to ascertain whether the established clinical criteria by the AAN for the diagnosis of "BD" were used. The results of both researches were so disappointing as to conclude that the precision for the assessment of brain death is potentially contentious (Wijdicks, 2002; Greer et al, 2008) .
A most interesting information which was given by the above representative of the AAN is extremely important: In 22% (total 93) of "BD" pediatric patients in the US the harvesting of organs was cancelled, although it had been requested from the parents of these patients, because after meticulous neurological examination it was found out that the diagnosis was fault! (Wijdicks et al, 1999) .
Contradictions and Inconsistencies Concerning the Concept of "BD"
a) The representative of the AAN in an article of his, in 1995, would write: normal blood pressure and absence of diabetes insipidus without pharmacologic support are compatible with brain death (Wijdicks, 1995) ; nevertheless, six years later, the same researcher, would write the opposite: One should doubt a clinical diagnosis of brain death in a patient whose condition remains stable [Wijdicks ( c ), 2001 ]. However, we argue that when the brainstem is clinically dead, it is impossible for the patient to be hemodynamically stable (at least in the acute phase).
b) The content of the "White Paper", which was submitted by the Council for Bioethics of the President of the United States, in 2008, is noteworthy. According to this Council, the UK standard follows Pallis in accepting "death of the brainstem" rather than total brain failure, as a sufficient criterion for declaring a patient dead. Such a reduction, in addition to being conceptually suspect, is clinically dangerous (Controversies in the Determination of Death, A White Paper by the President's Council on Bioethics, 2008). c) Interesting and disturbing for those who accept the concept of "BD", are the following pathological findings: 1) two of the twenty-five "bdp s " diagnosed on the basis of the Minnesota criteria, did not have any abnormal findings in the brainstem in the post-mortem gross and microscopic pathological examination (Mohandas and Chou, 1971) 2) The majority (~60%) of cases of "bdp s " the brainstem was almost normal or, more precisely, only 0-5% of the neurons of the examined brainstems showed ischemic changes . It is evident that it is impossible to coexist clinically "dead brainstem" with almost normal neurons. d) Veatch argues that pediatric organs can be procured after the application of either brain or heart-based criteria for pronouncing death. If someone is pronounced dead on the basis of irreversible loss of heart function, after all, it would be not possible for heart function to be restored in another body…However, one cannot say a heart is irreversibly stopped if, in fact, it will be restarted…It is impossible to transplant a heart successfully after irreversible stoppage…Removing organs from a patient whose heart not only can be restarted, but also has been or will be restarted in another body, is ending a life by organ removal (Veatch, 2008) . e) In two cases of infants the supportive treatment of life was withdrawn, resulting in the cessation of cardiocirculatory activity after an average of 18 minutes. For these infants 75 seconds was permitted to elapse before removal of the heart for transplantation was begun! (Curfman et al, 2008) . This fact and other similar demonstrate how ironically is being applied and violated the "dead donor rule"! Furthermore, the multiple contradictions and inconsistencies concerning the concept of "BD" were eloquently shown by Shewmon [Shewmon 1997 , Shewmon (b) 1998 , Shewmon 2009 , Shewmon , 2010 and Truog (Truog, 1992 , Truog, 1997 .
Problems Concerning Especially the Apnea Test
The safety of apnea test was called into question by the wise investigators of the largest study on this topic, the NINCDS study, and the test was considered potentially dangerous for an already seriously damaged brain (Allen et al., 1980) .
The most important problem for the assessment of the apnea test is that the threshold of maximal stimulation of the respiratory centers in the medulla oblongata has been arbitrarily set in the United States at a partial pressure of arterial carbon dioxide of 60 mm Hg [Wijdicks (a) , 2001].
Movements in "Brain Dead" Patients ("bdp s ", Hereinafter)
It should be noted that in the NINCDS Collaborative Study for "BD", in 1980, many of the aforementioned spontaneous movements, which occurred in 5-10% of the "bdp S ", could not be identified by the examiners as recognized reflex patterns (Allen et al., 1980) . In relation to these movements, we argue that the (putative) complex spinal reflexes and automatisms, which are elicited in some "bdp s ", are very similar with some stereotyped body movements which are conducted through the brainstem; these are rotational movements of the head-controlled by the interstitial nucleus-raising and flexion movements of the head and body which are controlled by the prestitial and the recomissuralis nuclei correspondingly (Guyton and Hall, 1996) .
The above described stereotyped body movements are feasible only when the aforementioned nuclei of the midbrain and the lower diencephalon are functional (condition that does not exist in "bdp s "). Furthermore, a) the elicitation of any movements in "bdp s " is not concordant with the initial criteria of the Ad Hoc Harvard Committee and b) some of these (putative) spinal reflexes have never been observed in patients with high lesions of the cervical spine (Awada, 1995) .
Additionally, according to the supporters of the concept of "brain death", the brief attempt of the body to sit up to 40 to 60 degrees, the crossing of the arms above the chest and other similar movements (Jordan et al, 1985 ) is possible to be feasible by dead! Comment 6. However, we argue that the first days after the manifestation of spinal shock, flaccid paralysis should be present; thus, it is not possible to be elicited many of these "reflexes".
The Inaccuracy of Identifying the Content of Consciousness With Arousal
Consciousness, according to classical Neurology, is distinguished in arousal (wakefulness or alertness) and in content of consciousness or awareness. Arousal is the physical and psychological state that allows a being to react to stimuli. It is considered that a being can experience arousal without awareness, but awareness cannot be achieved without arousal to allow for reactions to sensory input (Shutter, 2014) .
In conjunction with the issue of "BD," we understand why certain neuroscientists believe that it is impossible to exist the content of consciousness when the brain is severely damaged. Their view is explained by the fact that they identify "consciousness" with arousal without examining what happens to the content of consciousness or awareness. In this way we can also explain the fact that according to them the evaluation of "consciousness" is possible using Position Emission Tomography and functional MRI; the above methods make it possible to trace the region of the brain which is being activated upon the perception of a given stimulus; however, no information is obtained about thoughts or the remaining content of consciousness since we do not know the neural mechanisms of thought (Guyton & Hall, 1996) .
Ιt is also considered that the necessary prerequisite for the presence of the content of consciousness is the interaction of the brain cortex with the ascending reticular activation system (Bleck, 1999) . However, our own aspect is that it is possible the creation and existence of the content of consciousness without arousal (vide infra the paragraph: The operation of soul (and nous) considered "in itself").
In any case, it is not elucidated what happens with the " preformed content of consciousness" (this terms is of the writer's and includes the preformed private self-conscious experiences, memories, thoughts, future plans, feelings and acquired knowledge which may remain latent in memory but inactivated) in comatose patients.
For the time being, there are not any established criteria for the diagnosis of the loss of the content of consciousness, because consciousness is a subjective experience (Truog and Fackler, 1992) , the content of which is not susceptible to evaluation and measurement because there are no clinical methods available for assessing self-awareness (Giacino, 1997) ; thus, the diagnosis of "BD"-which is based on the putative absence of "consciousness"-is based on an unproved hypothesis! Furthermore, the decreased -and especially the abolished in comatose states-wakefulness prevents the evaluation of the content of consciousness; (Plum and Posner, 1987) thus, in these states it is not possible to evaluate the content of consciousness.
Additionally, the irreversibility of consciousness loss, for the time being, is not possible to be diagnosed with certainty (Youngner and Bartlett, 1983; Arts et al, 1985; Steinbock, 1989; Childs and Mercer, 1996) . Τhe clinical state of "BD" is certainly different from that of the persistent vegetative state; nevertheless, they have one common characteristic, that is the (putative) loss of the content of consciousness; however, there are indications that the preformed content of consciousness had not been lost during the time the patients were in persistent vegetative state (Arts et al, 1985; Child and Mercer, 1996) ; thus, by analogy, one can conclude that is unfounded the view that in "bdps" there is irreversible loss of the content of consciousness.
In a previous article (Karakatsanis, 2016) we had suggested the potential application of Positron Emission Tomography and the Deep Brain Stimulation in an initial cross section of "bdps" without massive brain edemagiven a prior informed consent at an unsuspected time-in order to uncover the potential inward consciousness of these patients; however, we do not know whether such a study has already been carried out.
The Brain and Mental Phenomena
The brain is the necessary organ for the expression and manifestation of mental phenomena, but does not constitute the cause and source of the spiritual phenomena of the mind (nous, in Greek philosophy), such as will, thought, judgment, emotion etc. It was a well-known fact in antiquity that, if the mind (nous) does not focus its attention on the stimuli and information which reaches the sense organs, no sensation whatsoever can be produced since the mind (nous) is the cause and source of sensation. If we take the view of St. John of Damascus that the mind (nous) is "the most pure part of the soul" and the "eye of the soul," (Joannis Damasceni) it is explained the ancient known saying: "nous sees and nous hears" (Epiharmus) . Sensation depends on the attention and will of mind (nous). In the case of brain damage, the rational powers of the mind [continue to] exist but are unable to manifest themselves sensibly.
The Operation of Soul (and Nous) Considered "in Itself"
However, when the brain is damaged even though the rest of the body continues to function, it is impossible for certain functions of the soul (e.g. as that of the inherent nous) to make themselves manifest by means of the brain. This lack of outward manifestation however is not proof that the soul cannot continue to function "in itself". In Plato's Phaedo the following view is expressed: "And indeed the soul reasons best when none of these senses troubles it, neither hearing, nor sight, nor pain nor pleasure, but when it is most by itself, taking leave of the body and as far as possible having no contact or association with it in its search for reality" (Plato's Faedo) .
Particularly worthy of note is St. Maximus the Confessor's explanation of how the soul functions both "in itself" and with the body (Maximi Confessoris). One of the characteristic properties of the soul, "its function in itself," is its capacity to carry out complex logical and abstract operations in a most perfect way, when it takes no heed to the stimuli coming in from the external world. In a mysterious and incomprehensible way, the function of the soul with the body consists in the activation of the brain by which it renders communication with the outside world through the senses possible but it also understands the changes in the "internal environment" of the body.
However, when the brain is damaged even though the rest of the body continues to function-it is impossible for certain functions of the soul to make themselves manifest by means of the brain. This lack of outward manifestation however is not proof that the soul cannot continue to function "in itself".
Thus, the identification of the absence of the expression of the human soul's manifestations with the absence of consciousness-as certain scientists maintain-cannot be supported neither by the Greek philosophy nor by the Tradition and Theology of the Eastern Orthodox Church. Therefore, the absence of arousal can not serve as an evidence of lack of the content of consciousness and thus as a criterion for the diagnosis of "BD".
Other Positions of Ancient Philosophers Concerning the Brain-Soul (and Brain-Nous) Relationship
Heraclitus, the great pre-Socratic philosopher, contends through obscured and seminal reason that man is not rational by nature, but rather that man is "by nature irrational"; "only what encompasses him (the soul) is rational and echefron (has understanding)." Furthermore, he contends that the inherent with the soul mind (nous) "dresses up" from it (the soul) its rational power (Heraclitus, fragment in Sextus Empiricus). We argue that, considering the above, we can conclude, according to Heraclitus, that it is not the "according to nature" construction of the brain which is the cause of mental phenomena but rather the rational soul with its inherent nous.
Additionally, Aristotle argues that the soul: 1) is the cause and origin of the living body (Aristotle, De Anima, 415b), 2) seems rather to hold the body together; at all events, when the soul has departed, the body disperses in air and rots away (Aristotle, De Anima, 411b), and 3) imparts motion to animals (Aristotle, De Anima, 404a).
Galen criticizing Praxagoras and Herophilius contends that the cause of motion in the body is the soul and that the muscles and nerves are simply its organs or instruments. Thus all motion is lost only with the loss of the soul; "I reproach Praxagoras and Herophilus ...in the case of the dead neither the nerves nor the muscles are in the state of suffering all the affections which Herophilus and Praxagoras think they do: all motion has deserted then instantly with the soul, for muscles and nerves are just the instruments of the soul" (Heinrich Von Staden, 1989 , 1994 ).
In conclusion, it is deduced that it is unfounded the allegation that in the state of "BD" have irreversibly been lost both, the content of the consciousness and the vegetative functions of the body; so, they can not be substantiated and accepted as criteria of "BD". As demonstrated above, the utilitarian invention of the concept of "BD" is plagued by so many problems, inconsistencies and contradictions, so that the only honest option is its definitive abandonment.
Addendum
Sister nurses are a major part of nursing staff, which offers valuable services with sacrificial love, especially to seriously ill patients. Their duty is to relieve the patients from the mental and physical pain; our view is that in any circumstances, they should not be involved in actions that could be harmful to patients.
In accordance with the mentioned arguments in the main text, the "brain dead" patients are not biologically dead and thus the removal of their vital organs for transplantation signifies the subtraction of their life. This practice is obviously contrary to the Hippocratic oath and the laws of humanity.
Furthermore, the concept of "BD" is an invention for purely utilitarian purposes, a fact which is being acknowledged even by the Ad Hoc Committee of the Harvard University; οn the basis of the above, we have tried to make the nursing staff think whether the participation in the practices of harvesting of vital organs from "brain dead" patients is ethically permissible.
